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(57)Abstract: . , bcr 

PROBLEM TO BE SOLVED: To apply easily good BEK 
characteristics to the bit of high importance among data 
bits to be transmitted, and to improve entire 
transmission quality by using multiplex block coding 
modulation capable of setting a bit error rate 
corresponding to the importance of data bits. 
SOLUTION: When generating the bit matrix and b Kbiv 
signals of a coder using 8-PSK signal point arrangement, 
(k) symbols are allocated to one branch of a trreris. for 
example. Lateral columns are called code level and 

labeled as 11. 12 1k+2 successively from the top. One 

of longitudinal columns corresponds to one branch of a 
compound trreris drawing. When placing the bits of the 
high importance on the levels 11 and 12 the bits of 
the low importance on the other levels, as the bits of the 
high importance required for providing the same 
BER=10-4. a little Eb/No higher than about 3.4dB are 
enough. In this case, the Eb/No is the S/N per data bit. 





LEGAL STATUS 
[Date of request for examination] 
[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 



11.08.1997 



3051914 
07.04.2000 



http://»vw,19.ipdljpo.goJp/PA1/result/deUil/main/wAAAIV,yFwDA411068710P^^^ 2004/06/23 



Searching PAJ 



of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998.2003 Japan Patent Office 



http://wvvw19.ipdiJpo.gojp/PA1/resu.t/detail/main/wAAAIVayFwDA4l1068710P1... 2004/06/23 



m^immn (jp) 



(12) ^ it# ^ « (A) 



-68710 



©DbitO.' 
HO 4L 
HO 3M 
H04L 



1/00 
13/12 
27/00 
27/38 
27/22 



F I 

H0 4L 1/00 

H 0 3 M 13/12 

H0 4L 27/00 

27/22 



B 
G 
A 

mim.<09i^ FD 7 H> 



(2i)aiBi»^ 


l»M¥9-22883g 


(7i)miiA 


391027413 










(22)dlJHB 


i|'jE£9^(19g7)8^11B 




«]Kii5/h^#ffiR#dfc«»r4TB 2«1# 
















«]5a?/h^#TWI#«"»r4 - 2 - 1 9«t 











<54) [few©**] i^a:/P^^ff<*<M»iK»-:?<w-»D»«*5JC 



(57) [HI!?)] 

[pel *a^p-y^^»#'(b*Mics^<^i*i-Ky« 
<^yffi-r*<n-cife*. 









ai 




ai 


ai 


ai 


ai 




0> j 


32 


aa 


M 


as 


as 


a? 


Cl 






as 


ad 


aio 


ail. 


ai2 


ai3 


C2 




V i 


ai4 


ais 


au 


ai7 


a;B 


ai9. 


G3 








aA43 














Cl Cl Cl 
ca . C3 . cfcti 



(2) 



4*B8¥1 1-687 1 0 



[If «a 1 ] mm-^m l < itmuto^-t v 9 ;ni#<5 
^ y ^^la^-c # -s ^« □ -£7 ©^itSEsa Sffl t>-s c 

i»7':^a-^(cj:y»f,*i,rtx-6ct$!pJfflLT, BE 

Dtus-T) ic«L. =&^?^^'<JUc^3L^rll^^'5fiS^ia 
-^y«a:^3C„ 

[if 31(114] (j£3l(a>gEP^se<Dii^^i&S^|gib$i± 
S^tSflffflL. «SfiEfl)«t^^*— KOMSED 

COM s E D ^li c t ^^ait-r -5 it3}?^ 1 T^iM 

-:J<^i^-iRy«a:s^. 

© o »^<b*ai=»-:5 < y 

So 

[ifmiie] 8-PSK^i■^^iBMIf^fflL^fc<!:# 

yare.*t.fc>»;iiju<D») ictfe?,-r. aaahn;x« 

if 5 o^tiAMcfBttw ^a:^ a -y ^ ^^^t^m\z^^ 
^<^*s-Ry«a*s, 

[ieiflO)S^«B3'.i:§ftl»] 
[O O O 1 ] 

[|6lflO)a-r-Stttfr»lf] 7=-<i?^«iHi^fc 

cticaauT. ^K)-my«ai^g«-r<5cticj;o 
rfcaiSK^Sto^T-r i?^^i'«#ej3i©3S«iiia«5(c 

[0002] 



<bLTL*3tt^5MliA<*ofc. 

[0 0 0 3] f£j3l*:h.-57'-4'tf«y hl*M/d:-5S 

SE©«Lxx-f e-v h(citLr<feyat>isy*!»it*»J 

y^T.5ci:icj:oT. €3iaSli-aic:fe# < Sfelb-^ 

•tC-C. Z.a)^oti.:^i^-m^)U.m. (iilTUEPiBS 

[0 0 0 4] UEPro^fiK^rJStLT. micS63l5<»^i^ 
^iBS$IE<b*i±. -fflJ^J-oe-y h(DMSED$«!tt(C 
■r«^i:(::J:y. ffiO»»a>e'y K7)MSED$:fc#< 

a<DMSEDIC{fill(g**l. aUSajffltN^— Jie-y K7) 
MSEDii+^J-(c:*:^<-c?#JS:t^AN, SI?S(D«txT- 

[0 0 0 5] hU';;^^#'(b«a:^scicJ:-5UEP(D^ 

[0 0 0 6] 

[«Wj5<«StLJ:5t-r*SIH] ±IBtl4»J(c. liiy 

fl) hL'y;^»#- a#$fflt>ruEP^f^yai-r:^/'*t. 
ihi>. L*^Lc4^^>a) huy x^-^'iblSiSi:^5eicScJ< 
:ft^ica3L^-c. «#fflij-c?(D huy;^fl)*T^^y»f^(c.i: 
s^rfliJEfttfiisfe^bS/h* < -rsfc*. h uy A*ffl^<D 
s«8rau«»-r-5!e5>SA<Jfey. ^eoitztb. !e5'S^t>*y 

[0007] 

<b*Sa(0€-»-§^U'<JKOMS E DA^JKR^T^P— ^«fc 

S(c L^ r u E p y ai-r c t ^ <t -r s *. 05 r & 

[0 0 0 8] *3eMi*. u E p y m-rfc*>(r 
fflo^.^a3^p-y<7^#'fb!SiSi:^iC(rjtLr. huyx 

[0 0 0 9] ^mva>^^tLX, ± 

TOTeit^tl^T^— t*-y McJtLT. ^(OMSED* 
#fi»^<b^P(cJ:o-Ci5«)-^fi&*-CICJ:lf. ^LT 

croffl$se^b*-i±-ric7*— ^1 e-:/ h©* fl)-ffla)t*«y h 



(3) 



WIBJP 1 1 -687 1 0 



[oo 1 o] *i6Wtt. 1iayfl>*asiu 
[O O 1 1 ] 

u x<D 1 k flo s/ >j|iju*<*i y e)*iT 

t;. ±A>P>(DIIHT? I 1 . 12 ^ I k+2 ■C7'<;U*tl 

aiEICOl «t^-C, JStO) 1 Ofl)5>J*^ 

I k+2 A^t.©lf >v h^fflt^-5„ 
[0012] IS 1 |C^^U^r, a 1 . a2 , a6k+7l* 

^—^ifyh-e&y, ci . c2 , ck+1 

*t??#U''<iU I 3 ♦ • 4 » I k+2 f=*3ltS/<U T--f 
fi6*e-y ttfit-y H±3)U5Clcfie5. 

[0013] 

[SKI] 



Cj =: ® a, ® 0,0 ® a,, ® 0,2 © a,3 



'W+7J 



[00 1 4] 'S-ff^U'<VUcfcltSMSEDIi-€-n-eH 
G)U'<iUfl)flk/Jv\5>^/'ffitt (lilTMHDtBSf ) 

V h»«i|a)ieic-tou'<;btj^(E-rs-9-:^-tr-i/ kcdms 
EDo^a*^«^>^#p>4^s. cic-^, ^m^^)\^\\ 1 12 

a>e»/ hA^k<@©i/>;KJU-caaffiffl5F*vTl^'Sc:i:*^ 
ly'<JKDl8MHDj!l<^-a)U"<JKD»^a)MHD<Dk 

[001 5] 

rfl(A) = 4xsm'(«/8)x7*s4;l* 1 
d2(^,) = 2x2* = 4.0* I 
= = . . . = = 4 X 2 = &0j 



tlft**. U'^iU II t I 2 «)M S E D 

<r-5Ci*<T?^-5. ^f^U'^^U 11 i 12 1=^**1-* 
t*-y •T'Jft?^. MS E DA<:*:^< JtfoTC^-Sf-V h 
fl)±t*:(De'V HcfitoSSI^ ( I /A) l*^3e*^'E>ti-» 

[001 7] 

6* +7 

[0 0 18] 1 vi/7tfju^fcyicfti±e,+tTt^«> 

x-^tf-yhSft, fJtt^^, h (THR) li 

[00 19] 
[»t4] 

6* +7 



7* 



(bits/qrmbol) 



[0020] 3lteJ^®iO)t5 1 ■:)fl>:fe#<f4#fiil*. k 
a>fflicttP,-r^r©aiE)ti*8ttg|(o h u'j ;^«iaic<fei> 

»H$|g2j^-r. H2ICfcOT. Al ~A4 fcJitXBl 
-84 l4:?7>^*Sit-eJfey. *<D?I»(*8-PSK(D 
80<D<i-^^ (O, 1, 7) Sl~ 
S8 l*8iiy<Dtt8S*«L. •€-*i-e*tiaa)TaPi::S^Uf= 

[0021] — E2©8ttSI<D h U'j:^SSia(0=&:? 

7>^l-#*n-5afefl/^>5.CD*!t (PARA) likiOffilc 
ffiLV PARA=2k-1 t<t-5, ^1(Ck=1~6^"e 
©#a^#fll/iECDU'<JH 1 t I 2 l^fclt-liMSEDffi. 
I/A<i. THRfili3<fei;P ARAfit^^tAftTL^^o 
[0 0 2 2] 1 :f5>^lCk<10)*>>^;i'A<Sl)y ^Tt) 
tLTO«i#lC. C(Dke<D5/>7l«iHcJ:4lffl^1*l*^ 

api?2k+2 aijA^^sf -So :f^>^^»<Digaii*j*<o 

*aicfflL>f,tit:L>^2 f-y KDffl (0 0. 0 1, 1 
0, 1 1) ICttot, 2k+2 jiy(Dffl^-|*^«-2 kffly 
©4yjU— (A1A2. A3A4, B1B2, B3B4) 

tdv h^<o2mmltotu^t(o^^m (ai . A3 , 

Bi , B3 ) i: L, 1 tJEc^tro* 1 (A2 . 

A4 . B2 , B4) . Jil±ICj:-3T. «-2k-1 SyroU 

^-i±^*-r-5 8iia*<i#'b+L, c^ii*:^5>^3E»i'tf 

[0 0 2 3] 

[Sks] 



[00 1 6] fi£or. k>2-Cfcttl^. ^^U'<^U I 3 
t -t 05 JelT© U'^JUODM S E D A<^# t^^llcfiit# ti 



(4) 



#BB¥ 1 1-687 1 0 



0000 




0004 




2222 




22261 










2266 




2262 














2622 


i\AAf\ 




i\AAA 
U*f*t*f 








2666 


4UUh 












6222 


Af\A(\ 
WW 












6266 














6626 


MAAA 








6666 




6662 


nil 




1115' 




3333' 




3337' 


1155 




llSl 




3377 




3373 


1515 




1511 




3737 




3733 


15S1 




1555 




3773 




3777 


5115 




5111 


8, 


7337 




7333 


5151 




5155 




7373 




7377 


5511 




5515 




7733 




7737 


5555 




5551 




7777 




7773 



[0 0 2 4] H3lC||Mi)g8|l fl>l/'<JH 2 SffJI^to 
6(Di:#roBER4#14*^Lfc. kOmMz^.'^XBE 

(cotir. BER03a«fii*/h$<'S:s«iRi*^He.*i* 

*^ ZtLld:PARAffiO)liJDI=J:-54.<D*:t#x.«>H 

•6, 

Coo 2 5] tjiti. *:f6Wa)lllSJealH^i3>+^k(cttc 

#-*--5=a-/<^ > -$K3!) Stint* TiBfl)«f=*-#". 
COO 2 6] 
Cfil] 





MSED 

(ao 


MSED 
(fli) 




THR 


PARA 




8.2 


8 


37% 


1.36 


2 


iM 


12.3 


12 


28% 


M9 




K«4 


16.4 


16 


23% 


l;ll 


8 


K-5 


20,5 


20 


19% 


1.06 


16 


i&-6 


24.6 


24 


16% 


1.02 


32 . 



Coo 2 7] EAlclgJfiJfJlffil a)k = 6fl)i:#a)#U'< 

i^tf-j h^tBiiti>^tiz-r^t. |S)i:ber=i 0-4* 

»§05lC«SS©at>e > H**?|3. 4 d Bl*l±<D'>Jtj: 
LNEb /No T^tTo {BL, Eb /No 14-r— ^tf-^h 

Coo 2 8] ^s:fo-:/'>^^^bSII3^3Caei= 

C i u E P fl)Sil#t--5:^aSir-Pl.^r2E'< 
-5, CC-C 1 6-PSK$fflL^-& 1 :/5:/^lC2>»Jt« 

■i7 X J3 J; t; V > ^ Jl^^liKJi $ la 5 ic n^-r . 

CO 0 2 9] m5(J)m^mf$.<D^^my^MZiSl-f^M 
SEDliljl±i:p|i:*^t?ttfft?*» ^iClcfitd. 

Co O 3 01 

CSil6] 

dl^e,) = 4 X sln*(}r / 16) x 16 s 2.4 
</|(^,) = 4x sin*(n^/ 8) X 4 = 2.3 

«'2(^) = «/|(/«) = 4xl = 4 



Co O 3 1 ] J:<OteaA^e)» U'<JU I 1 I 2 lH&<Dly 



U'OKDMS ED-C«l^#■r'<^BER£^»i»fc*)lC, ±. 

fi^iaeic^f J:5I=I^JS— (l#MiS2aicLfc, laeic 
*5tt-5ftSa*'J^*< -Tactic* or, ;:Ra)4O0)« 

:^G1 = {0. 1, 2. 3) » G2= {4, 
5. 6. 71 , G3 = {8, 9. 1 O. Ill IS^tfG 
4 = {12, 13, 14, 151 OfHiro Lx/<;L. I 1 <!: I 
2 ICfclt-SMSED (UlTMSED-1 .tJHf) 1*:^* 
<^d:y, MSED-1 ^TiaU'^iKOMSEDffitHC 
ffilC-rSCtlC^oT, TisiU'<^KDMSED-t?ISt?#-r 

'<#BER3!)^»ii*i-5o ;ia){i#^»fti-<feo-c 
^;u— ~G4 o^'i^^u— :::'rt<DU'<;u 1 1 <t i 2 

IZiSlt-SMSED (iaTMSED-2 tUg-T) l*'h*< 
'fey, -eOjS*, U'<^«' I 1 t I 2 ICfcltSe-V KDB 
ERliSfe-fbUTL^d. 

CO 0 3 2] me(On&a<Dm\ZJ:.f,-r. U'<JU 13 w 
Ta)»^U'<JKC>t)tf hlCfcltSMSED 

tt**3e)<cLv u'<^i' 1 1 1 1 2 icm-f 
■tr-v ha)MSEDi*ftJtfflc:^^<tt#-r'5. U'^^n 

J i I 2 lcj3lti>±l2<OMS ED- 1 fcJzt^MS ED- 

2 ii2JU5Cic * o r tf-S * *i . 

CO 03 3] 
C»7] 



1#B8¥1 1 -687 1 O 



MSED - !(<,)= 48iil'[^ - 2 

MSED - = 48iii»^~ - a j x 4 

M£SD- 2(^, ) = 4slii'^|^ j X 16 
MSED- 2(^0 = 4sin*(a) x 4 

[0 0 3 4] H6CDll^^iaai*ft*aA<7r/8a)t# 
;n 1 t I 2 icfcit-Sa^bMS ED - 1 liTiStL/^^UO) 
1 2a)i:#0)U'<iH 1 i: I 2 l=fclt*MSED- 1 *J 

j:i;MSED-2a)ti-j|:fii$*-r. e)iag#<©M S E 

D-1(0a/hfi£4. 0$4I-Sfc*>f^s MSED-2<DfiS 
l*S!lSC6©2. 3jb^?>1. 1 SX7«'>LTU*-5Ci:A< 

[0035] 





MSED-1 
<«l) 


MSED-2 
(Ol) 


MSBD-1 

(02) 


MSED-2 

(02) 


a-ir/8 


2.4 


2.4 




2.3 




9.4 


1.1 


4w0 


Kl 



[0036] ig7lr||!fi}^Sg2(Da = x/8 tTT/l 2 
<7) i: U'^^UO B E Rfl)H-SC« v 5 j. U— *> a 

L^BERS*Lrl^■6a)^c>^L■C. a = ;r/12©i:# 
;^-l-u^;n 1 Rt; I 2 i:flb(0^-^U'<;K7)BE Ri*:*: 

#<R'Jf-S, BER=1 0-4(D<!:#iS#<DEb /No»= 
j3lt'5Sl*iKl4. IdB-efcS. 

[0 0 3 7] i^j:j3, :*:|gqq(Dl^MS}@flS2(c^(t-&MSE 
D— 1 j3J;U:MSED — 2<Dftffa = ;r/8*>J:t/;r/' 
1 2fl)t#a)H-S[{itli±t2«2|c*Lfci:fcycfe-6, 

[0 0 3 8] ||!fi}^8l2<OUEP<Dftytii-r :&5*l=i3l+ 
-St, 5 1 oa)1$9W*d>tt©f*-4»e'y h©BER*«a 
iC-r-SCtlCfeoT, Sie-v hCDBER^*: 



[0 0 3 9] Ja±*f|B^I=i3l+'5 2ifiy(D¥5£^3IJfi}^ 
fill i3J:0:^«SJ^jS2(cS-:5t^riJilBLfc*<, *fllS»± 

8-PSKi: 1 6-PSKlf(DMPSK|EP^i#(r-^L^ 
TSRUf=*<, T'-f i5^i/U^fflQAMt¥i:txofc^<a) 

[0 0 4 0] 

[0aa>ffim''d:i$ipj] 

[g] 1 ] :$i^ma>^mmm ^ icfctts 1 k 

[Bi 2] :«:ieiBa)|gi&ii^a8 1 (w^it^{S# h xsih 

[1213] :fimB^o)mmmm 1 (cj3tt'5»#i-"<^i' 1 2 ® 

t'y hKy*i$i4S5i-r!»ttia-c**. 

[04] :^mommmmmMztstfi^m-^^)^<^it 

[0 5] 1 6-PSK*fflLxfc1 ^^>^2-»7f?^U* 

□ y ^7 »#<baEiffl:<&5C©»^'lbSa> V h y ^7 X J: 

[H6] *flMa)|gJfiJg®2lCj3ltS^J5-1 6 -PS 

KfS#^iBai9-t?^«. 

[07] *IBM0)^lte»)i82ICj3lt«.^i9-Sy*«tt 



(6) 4#B8¥1 1 -687 1 0 



[191] 



[BI31 



ai 

02 

as 

04 



aekM 



ai 




ai 


ai 


ai 


at 


33 


a4 


as 


a0 




Cl 


a» 


aio 




ai2 


ai3 


C3 


ais 


ai6 


ai7 


ai8 


ai9. 


C3 















82 82 

as ' ai4- 



ai 


'^aJ> 




Cl 


Cl 


>.« Cl 











[@2] 





SI: AiSA2!A3:A4 
S2: A2: Ai: A4: A3 
S3: A3IA4!Ai;A2 
S4: A4IA32A2SAI 



S5:BiSB2!Ba:B4 
S6:B2tB]IB4!B3 
S7:BaSB4!BilB2 
S& B4lB3lB2}Bi 



[136] 



4 ! 3 




[134] 



[195] 






5 I 



89 a24 



83 as 

810 825 



Cl Cl 

C2 C3 



(7) 



*SB8V 1 1-687 1 0 



[Iil7] 




